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FRQFOXGHWKDWWKHVHSURFHVVHVZHUHPRVWO\DFWLYHGXULQJWKHODVW\HDUVDQGPRUHGHWDLOHGVWXGLHVLQWKHIXWXUH
ZRXOGEHUHTXLUHGWRHODERUDWHWKLVPRQXPHQW¶VSUHVHUYDWLRQVWUDWHJ\
,QWURGXFWLRQ
7KHVFDOHRIWKHS\UDPLGVRI*L]DLVDGPLUDEOHDQGWKHLUFRQVWUXFWLRQYROXPHFRPSDULQJWRRWKHUFRQVWUXFWLRQVZDV
H[FHHGHGMXVWIRUDVKRUWSHULRGRIWLPHGXULQJWKHFUHDWLRQRIPDVVLYHLQIUDVWUXFWXUHLQ$QFLHQW5RPHDQGRQO\WKHQ
LQSRVW5HQDLVVDQFHSHULRG7KHVWUXFWXUHRIWKHS\UDPLGVLVPDVVLYHDQGWKH\ZHUHFRQVWUXFWHGXVLQJDOPRVWQRPRUWDU
DWDOO7KHVWDELOLW\RI WKHFRQVWUXFWLRQ LVHQVXUHGE\ WKHZHLJKWRI ODUJHVWRQHEORFNVDQG LQLWLDOJHRPHWU\RI WKH
S\UDPLG ± LWV IRUP SURSRUWLRQ DQG V\PPHWU\ 7KH S\UDPLGVZHUH FRQVWUXFWHG DV VWUXFWXUHV IRU HWHUQLW\'XH WR
GLIIHUHQWUHDVRQVRQO\FRXSOHRIWHQVRIS\UDPLGVRXWRIKXQGUHGVFRQVWUXFWHGLQ$QFLHQW(J\SWKDVUHPDLQHG>@7KH
PRVW XQLTXH DQG H[FHSWLRQDO RI DOO S\UDPLGV WKH S\UDPLGV RI*L]DZHUH LQFOXGHG LQ WKH:RUOG+HULWDJH OLVW RI
81(6&281(6&2LQVFULSWLRQDWUHI1R
*L]D S\UDPLG ILHOG RU FRPSOH[ ZKLFK LQFOXGHV DPRQJ RWKHU VWUXFWXUHV WKH S\UDPLGV RI .KXIX .KDIUH DQG
0HQNDXUHLVVXUURXQGHGE\DQXPEHURIVDWHOOLWHS\UDPLGVHJ4XHHQV
3\UDPLGVWRPEVVWRQHFXWDQGEXLOGWRPEV
PDVWDEDVWHPSOHVDQGRWKHUEXLOGLQJVLQFOXGLQJWKH*UHDW6SKLQ[DQGWKHVXUURXQGLQJVWRQHZDOO$OWRJHWKHUWKHVH
DUHKXQGUHGVRIEXLOGLQJVRIDQFLHQWQHFURSROLVXVHGLQGLIIHUHQWWLPHSHULRGVXQWLOF$'>@+RZHYHULQWKLV
QHFURSROLVEXULDOVRIRWKHUUHOLJLRXVFRPPXQLWLHV&RSWLFHWFDUHSUHVHQWDVZHOO
&RQVWUXFWLRQRI WKUHHPDMRUS\UDPLGV UHIHUV WR WKHWKG\QDVW\ F±%&DQGGXULQJ WKHFRQVWUXFWLRQ
SURFHVVDQFLHQWEXLOGHUVKDYHVLJQLILFDQWO\LPSURYHGWKHLUVNLOOVHVSHFLDOO\LQFKRRVLQJWKHSODFHIRUIRXQGDWLRQSUH
WUHDWHGVXUIDFHRIVROLGEDVHURFNDQGLWVSUHSDUDWLRQIRUIXUWKHUFRQVWUXFWLRQ6SHFLDODWWHQWLRQZDVSDLGDOVRWRWKH
TXDOLW\RIVWRQHPDWHULDOPDVVLYHOLPHVWRQHDQGWKHDQJOHRIWKHS\UDPLGZDOOV7KHVXUIDFHVZHUHWULPPHGYHU\
FDUHIXOO\VRWKDWWKHEORFNVZRXOGILWWRJHWKHUDOVRZLWKWKHODWHUFDVLQJ/RFDWLQJWKHS\UDPLGVLQ*L]DSODWHDXZDVD
VWUDWHJLFVROXWLRQDOWKRXJKLQJHQHUDOWKLVWHUULWRU\LVVHLVPLFDOO\DFWLYHDUHD,IDQFLHQWHDUWKTXDNHVRUDVWKH\ZHUH
FDOOHG³/DXJKWHURI3WDK´KDSSHQHGIUHTXHQWO\WKHQQRZDGD\VLWLVFRQVLGHUHGDVVLJQLILFDQWWKUHDWHVSHFLDOO\IRUWKH
FXOWXUDOKHULWDJHPRQXPHQWV$IWHUWKHHDUWKTXDNHVLQWKHODVWFHQWXU\PDJQLWXGH!LQDQG
WKHODUJHVWS\UDPLGRI*L]DEHORQJLQJWRWKHNLQJ.KXIXZDVUHVWRUHGVHYHUDOWLPHV7KHUHIRUHIXUWKHUVWXGLHVRIWKLV
S\UDPLGEHFDPHGLIILFXOW
0HWKRGVDQGVWXG\
7KHVHFRQGODUJHVWS\UDPLGRI*L]DLVWKHS\UDPLGRINLQJ.KDIUH&KHSKUHQZLWKDEDVHOHQJWKRIPHWHUV
DQGKHLJKWXSWRPHWHUVRULJLQDOO\P7DNLQJLQWRDFFRXQWWKHDFFXUDF\RIWKHVORSHRIWKHS\UDPLGDW

DQJOHLWUHVXOWVLQFXELFPHWUHVRIEXLOGLQJYROXPHLQFOXGLQJWKHVSDFHIRULQWHULRUSDVVDJHZD\V
DQGEXULDOFKDPEHU7KHS\UDPLGKDVEHHQVWXGLHG LQGHWDLOVPDQ\ WLPHVDQGDOO WKHPDWHULDO LVDYDLODEOH LQ*L]D
3ODWHDX0DSSLQJGDWDEDVH>@7KLVS\UDPLGLVUHJDUGHGDVVLPSOLILHGYHUVLRQRINLQJ¶V.KXIXS\UDPLGLQUHJDUGWR
LWVLQQHUVWUXFWXUHEXWVWLOOGLIIHUVZLWKWKHKLJKHUTXDOLW\RIWKHFRQVWUXFWLRQDVVXFK,WVFDVLQJZLWK7XUDOLPHVWRQH
VODEVZDVVWLOOSUHVHUYHGDWOHDVWXQWLO>@DQGLQODWHUWLPHVGHPROLVKHGIRUWKHQHHGVRIEXLOGLQJFRQVWUXFWLRQLQ
&DLUR7KHLQWHULRURIWKHS\UDPLGZDVRSHQHGDQGUREEHGGXULQJWKH)LUVW,QWHUPHGLDWH3HULRGDQGLQWKHODWHUFHQWXULHV
WKLVPRQXPHQWDVZHOODVWKHRWKHUVORFDWHGLQWKHYLFLQLW\KDYHQRWEHHQVSDUHG7KHS\UDPLGRI.KDIUHLVDYDLODEOH
RQO\IRUYLVXDOLQVSHFWLRQIURPRXWVLGH%HLQJDQREMHFWXQGHUSURWHFWLRQRIWKH81(6&2QRGLUHFWPHDVXUHPHQWVRU
GHWDLOHG DQDO\WLFDO VWXGLHV DUH DOORZHG7KHUHIRUHGXULQJ WKH WLPHSHULRGRI WLOO  UHSHDWHGSKRWRJUDSKLF
GRFXPHQWDWLRQRIWKHS\UDPLG¶VIDFDGHVZDVSHUIRUPHG,WZDVGRQHXVLQJ621<'6&50SL[FDPHUD7KH
DGGLWLRQDOSKRWRJUDSKVIRUFRQWUROSXUSRVHVZHUHWDNHQZLWK)XML)LQH3L[6=RRPFDPHUD7KHDYHUDJHVL]HRIWKH
LPDJHVREWDLQHGYDULHVEHWZHHQ0EDQG0E$OOLPDJHVDFTXLUHGGXULQJWKH\HDUVRIRXUVWXGLHVZHUHDGMXVWHG
7KLVDOORZHGXV WRFRUUHFW OHQVSLQFXVKLRQDQGEDUUHOGLVWRUWLRQYLJQHWWLQJFKURPDWLFDEHUUDWLRQDQGSHUVSHFWLYH
7KHVH DFWLRQV ZHUH SHUIRUPHG DSSO\LQJ 37/HQV VRIWZDUH $OO WKHVH DGMXVWPHQWV ZHUH QHFHVVDU\ WR HQVXUH WKH
FRPSDUDELOLW\RIHDFKSKRWRJUDSKZLWKRWKHUSKRWRJUDSKVWDNHQLQGLIIHUHQWWLPHSHULRGVDQGFRQGLWLRQV7KHLPDJH
GDWDEDVHZDVFUHDWHGDQGDOOLPDJHVDFTXLUHGZHUHV\VWHPDWLFDOO\DGGHGWRLW7KH0LFUR6WDWLRQ9LVRIWZDUHZDV
XVHG WR YLVXDOL]H WKH UHVXOWV REWDLQHG 7KH LGHQWLILFDWLRQ RI IDXOWV ZDV SHUIRUPHG DQDO\]LQJ SKRWRJUDSKLF
GRFXPHQWDWLRQXVLQJWUDGLWLRQDOPHWKRGRORJ\DSSOLHGLQUHPRWHVHQVLQJWRGHWHUPLQHOLQHDUVWUXFWXUHVDQGIHDWXUHV
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>@DVZHOODVSUHYLRXVO\DSSUREDWHGWHFKQLTXHV>@7KHUHVXOWVRIWKHLQWHUSUHWDWLRQZHUHYHULILHGRQVLWHGXULQJWKH
GRFXPHQWDWLRQLQ+RZHYHULQRUGHUWRPLQLPL]HWKHVXEMHFWLYLW\DQGH[SDQGWKHVHOHFWLRQIRURXUVWXG\ZLWK
WKHLPDJHVDYDLODEOHIURPRWKHUVRXUFHVODUJHVL]HSKRWRJUDSKVDYDLODEOHLQWKHSXEOLFQHWZRUNZHUHSURFHVVHGDV
ZHOO
5HVXOWVDQGGLVFXVVLRQ
7KHLPDJHVRIWKHIDFDGHVRINLQJ¶V.KDIUHS\UDPLGLQFOXGHGLQRXUGDWDEDVHDORQJZLWKWKHUHSHDWHGVHULHVRI
SKRWRJUDSKLF GRFXPHQWDWLRQ SURYLGH D EURDG LQVLJKW LQWR WKH FRQGLWLRQ RI WKH S\UDPLG GHQRWLQJ WR WKH VDPH
FKDUDFWHULVWLFGHWDLOVLQFOXGLQJWKHGHIRUPDWLRQRIWKHVWUXFWXUH)UDFWXUHVFUDFNVDQGGLVSODFHPHQWRIFRQVWUXFWLRQ
EORFNVDUHYLVLEOHRQDOOWKHLPDJHVRIS\UDPLG¶VIDFDGHV)LJ$OOWKHVHIHDWXUHVDUHDOVRWUDFHDEOHRQVLWHDQGIRU
XQNQRZQUHDVRQVZHUHQRWWDNHQLQWRFRQVLGHUDWLRQEHIRUH7KHLGHQWLILFDWLRQDQGUHJLVWUDWLRQRIVXFKOLQHDUHOHPHQWV
DUHUDWKHUVLPSOH\HWLWUHTXLUHVFHUWDLQH[SHULHQFH'LIIHUHQWVRIWZDUHXVHGWRSURFHVVWKHLPDJHVGLGQRW\LHOGDQ\
H[DPSOHVRIVXFFHVVIXOLQWHUSUHWDWLRQWKHUHIRUHWKHYLVXDOSDUWRIWKHVWXG\ZDVFDUULHGRXWPDQXDOO\3HUIRUPLQJ
UHSHDWHGVWXGLHVLWLVSRVVLEOHWRLGHQWLI\]RQHVRIIUDFWXUHVH[SOLFLWFUDFNVDQGGLVSODFHPHQWRIFRQVWUXFWLRQEORFNV


)LJ0DMRUIUDFWXUHVDQGFUDFNVRQVRXWKHUQIDFDGHRI.KDIUH¶VS\UDPLG
+RZHYHURQWKHFXUUHQWVWDJHRIWKHVWXG\LWZDVOLPLWHGE\WKHDEVHQFHRIKLJKTXDOLW\JHRVSDWLDOPRGHORIWKH
S\UDPLG,QJHQHUDOWKHIUDFWXUHVLGHQWLILHGGHQRWHWKHORVVRILQWHJULW\RIWKHVWUXFWXUHDQGWKHZKROHS\UDPLG,Q
RUGHUWRDYRLGVXEMHFWLYLW\DORQJZLWKWKHSKRWRJUDSKVDFTXLUHGE\WKHDXWKRUVWKHLPDJHVWDNHQE\RWKHUSKRWRJUDSKV
ZHUHDQDO\VHG'XULQJWKHYHULILFDWLRQRQVLWHLWZDVFRQFOXGHGWKDWMXVWDVPDOOSDUWRIOLQHDUHOHPHQWVZHUHFDXVHG
E\YLVLWRUVDQGORFDOVDWWHPSWLQJWRFOLPEWRWKHWRSRIWKHS\UDPLGDQGIRUPLQJWUDFNV,PDJHVZLWKWKHVHHOHPHQWV
ZHUHH[FOXGHGIURPIXUWKHULQWHUSUHWDWLRQ7KHPDMRUGHIRUPDWLRQVYLVLEOHRQWKHIDFDGHVRINLQJ¶V.KDIUHS\UDPLG
DUHVKRZQLQWKH)LJ,WLOOXVWUDWHVWKDWPDQ\IUDFWXUHVDQG]RQHVRIFUDFNVDUHSUHVHQWRQDOOWKHDUHDRIWKHIDFDGHV
H[DPLQHG\HWWKHLUKLJKHVWFRQFHQWUDWLRQLVQRWHGRQWKHVRXWKHDVWFRUQHURIWKHHDVWHUQIDFDGH
$W OHDVW WZR JURXSV RI IUDFWXUHV FDQ EH LGHQWLILHG 2QH RI WKHP FKDUDFWHULVHV WKH GHWDFKPHQW FUDFNV WKDW DUH
SUHGRPLQDQWRQWKHIDFDGHVRIDOOS\UDPLGVLQ(J\SW±WKHRXWHUOD\HUVRIWKHVWRQHEORFNVGHWDFKIURPWKHSULQFLSDO
VWUXFWXUH RI WKH S\UDPLG 7KHLUPDMRULW\ LV ORFDWHG RQ WKH ORZHU OHYHOV RI WKH S\UDPLG DQG FDQ EH UDWKHU HDVLO\
HOLPLQDWHGGXULQJWUDGLWLRQDOUHFRQVWUXFWLRQZRUNV7KDWZRXOGDOORZWRVWDELOLVHWKHVWUXFWXUHLWVHOIDQGWRLPSURYH
YLVXDODSSHDUDQFHDYRLGLQJSRWHQWLDOWKUHDWIRUWKHYLVLWRUVLQWKHIXWXUH7KHRWKHUJURXSRIIUDFWXUHVLVFURVVLQJPRVW
DUHDRIWKHIDFDGHDQGGHQRWHWRDULVNIRUDQLQFOLQHGSODQHIRUPHGE\IUDFWXUHVWRVOLGHLQWKHZHVWHUQGLUHFWLRQ7KHVH
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GHIRUPDWLRQVDUHSUHVHQWLQDOOWKHIDFDGHVRIWKH.KXIX¶VS\UDPLGDQGQXPHURXVYHULILFDWLRQVRQVLWHKDYHSURYHG
WKHLUSUHVHQFH7KLVJURXSRIIUDFWXUHVLVWKHPRVWPDMRUWKUHDWIRUWKHVWDELOLW\DQGLQWHJULW\RIWKHZKROHPRQXPHQW


)LJ0DMRUGHIRUPDWLRQVRQWKHHDVWHUQIDFDGHVRI.KDIUH¶VS\UDPLG
+RZHYHUWKHPDLQDWWHQWLRQVKRXOGEHSDLGDOVRWRWKHHQWLUHW\RIIUDFWXUHVDQGFUDFNVGHQRWLQJWKHVDJJLQJRU
VLQNLQJRIDOPRVWKDOIRIWKHS\UDPLGVZLGWKLQVRXWKHDVWGLUHFWLRQLQGLFDWLQJWKHORFDOL]DWLRQRISRVVLEOHVRXUFHRI
VXFKGHIRUPDWLRQ
2XUVWXGLHVUHYHDO WKDWSRVVLEOHVRXUFHRIGHIRUPDWLRQVLV ORFDWHGLQVLGHWKHS\UDPLGDQGFDQQRWEHLQWHUSUHWHG
XQHTXLYRFDOO\0RVWOLNHO\VXFKGHIRUPDWLRQVDSSHDUZKHQVWRQHPDWHULDORUGHEULVLVFROODSVLQJDQGILOOLQJKROORZ
DUHDVRUFKDPEHUVLQVLGHWKHS\UDPLGZKRVHWRWDOYROXPHH[FHHGVVHYHUDOKXQGUHGVRUHYHQWKRXVDQGVRIFXELFPHWHUV
7KLVLVFOHDUO\LQGLFDWHGE\WKHQDWXUHRIGHIRUPDWLRQVDQGE\UHOLHIRIWKHIDFDGHVVXUIDFH$QRWKHULQGLFDWRULVDEVHQFH
RIFRQWLQXDWLRQRI WKHVH IUDFWXUHV LQ WKHPDVVLYH OLPHVWRQH URFNZKLFK IRUPVDEDVH IRU WKHZKROHS\UDPLG7KH
JURXQGDURXQG WKHS\UDPLG LQVHYHUDODUHDVKDVEHHQFOHDUHGIURPGHEULVDQGVDQG WKHUHIRUH LW LVYLVLEOH WKDW WKH
IUDFWXUHVLGHQWLILHGRQWKHIDFDGHRIWKHS\UDPLGGRQRWFRQWLQXHLQWKHURFN+RZHYHULWVKRXOGEHPHQWLRQHGWKDW
WKHVHIUDFWXUHVDUHQRWYLVLEOHRQWKHKLVWRULFDOSKRWRJUDSKVWDNHQLQWKHVVHHHJ'LJLWDOFROOHFWLRQVRI1HZ
<RUN3XEOLF/LEUDU\7KXVZHFDQFRQFOXGHWKDWWKHVHSURFHVVHVEHJXQWREHDFWLYHRQO\LQWKHODVW\HDUV7KH
DQDO\VLVRISKRWRGRFXPHQWDWLRQLQGLFDWHVWKDWDERYHPHQWLRQHGGHIRUPDWLRQVDUHSUHVHQWDQGDUHVXUHO\YHULILHGRQ
VLWHGHQRWLQJWKHQHFHVVLW\WRFDUU\RXWGHWDLOHGVWXGLHVREWDLQLQJGRXEWOHVVUHVXOWVDQG'YLVXDOL]DWLRQ
)RUDGGLWLRQDOYHULILFDWLRQWKHS\UDPLGRINLQJ0HQNDXUHORFDWHGLQWKHYLFLQLW\ZDVDOVRVWXGLHG7KHVWUXFWXUHRI
WKLVS\UDPLGKDVVHULRXVGHIRUPDWLRQVDVZHOODQGPDQ\RIWKHVHOLQHDUIHDWXUHVDUHWUDFHDEOHRQWKHPRVWSDUWRIWKH
S\UDPLG¶VZLGWK7KHVHIUDFWXUHVDQGGHWDFKPHQWRIEORFNVDUHVLJQLILFDQWDQGLWFDQEHFRQFOXGHGWKDWDERXW
IURPWKHXSSHUSDUWRIWKHS\UDPLGZLOOPRYHWRZDUGVWKH4XHHQ¶VS\UDPLGORFDWHGQHDUE\7KHUHVWRIS\UDPLG¶VSDUW
KDVH[SOLFLWWHQGHQF\IRUPRYLQJWKHPDWHULDOLQDODWHUDOGLUHFWLRQ
&RQFOXVLRQV
0RQXPHQWDOEXLOGLQJVRI$QFLHQW(J\SWHVSHFLDOO\WKHRQHVVLWXDWHGLQ*L]DSODWHDXIRUWKRXVDQGVRI\HDUVZHUH
UHJDUGHG DV HWHUQDO EHLQJ DQ DUFKLWHFWXUDO DQG FXOWXUDO KHULWDJH DQG JUHDW H[DPSOH RI VDIHW\ DQG VWDELOLW\ RI WKH
VWUXFWXUH8QIRUWXQDWHO\LWLVQRWVRDQGDOVRWKHJUHDWS\UDPLGVRI*L]DDUHDVXEMHFWWRGHIRUPDWLRQV7KHGHWDLOHG
VWXG\RINLQJ¶V.KDIUHS\UDPLGLQGLFDWHVWKHSUHVHQFHRIODUJHTXDQWLW\RIIUDFWXUHVDQGFUDFNVRQWKHIDFDGHV7KH
GHVFULSWLRQRIWKHVHIHDWXUHVLQWKHIXWXUHVWXGLHVVKRXOGEHDSULRULW\WRHQVXUHWKHFKRLFHRIWKHPRVWDSSURSULDWH
V\VWHPIRUPRQLWRULQJWKHVWDELOLW\RIWKHVWUXFWXUH
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0RVWSUREDEO\WKHVRXWKHDVWFRUQHURIWKHS\UDPLGLVPRUHH[SRVHGWRWKHGHIRUPDWLRQV7KHLQWHUSUHWDWLRQRIWKH
IUDFWXUHVLVQRWXQHTXLYRFDODQGLWLVQRWSRVVLEOHWRDVVHUWWKDWLWLVWKHUHVXOWRIWKHHDUWKTXDNHVRQO\7KHFKDUDFWHU
RIWKHLGHQWLILHGGHIRUPDWLRQVGHQRWHVWKDWWKHLUPDLQFDXVHLVORFDWHGZLWKLQWKHS\UDPLG
3UREDEO\DVDUHVXOWRIQXPHURXVHDUWKTXDNHVDSDUWRIORZTXDOLW\VWRQHPDWHULDOLQVLGHWKHS\UDPLGEHJXQWR
FRPSUHVVDQGWKLFNHQVRDSDUWRIWKHS\UDPLGKDVVDJJHGILOOLQJWKHKROORZSODFHVDSSHDUHG7KLVKROORZVSDFHLV
PRVWOLNHO\ORFDWHGLQWKHSODFHZKHUHWKHS\UDPLGLVVDJJLQJDQGLWVRULJLQFDQEHHLWKHUQDWXUDORUKXPDQPDGH
+RZHYHUDSDUWIURPSRVVLEOHLQLWLDOFDXVHVWKHS\UDPLGRINLQJ.KDIUHLVXQGHUWKHWKUHDWDQGGHWDLOHGVWXGLHVDUH
UHTXLUHGLQRUGHUWRGHYHORSFRUUHFWFRQVHUYDWLRQVWUDWHJ\
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